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H Exntaidevon STEM (éva OoAo
TOTILO)...

BaolKa onMueEiLa

Although educational bodies in many nations have
lobbied in support of an increased focus on STEM edu-
cation in schools (eg., Honey et al 2014; National
Research Council 2014), the nature of such learning ex-
periences and how these might be integrated within the
curriculum remain open to debate. With the emergence
of new journal and book publications devoted to STEM
education (e.g., National Research Council 2014; Purzer
et al. 2014) the field is broadening to include various in-
terpretations of such education and the opportunities it
can offer for school students.

English and King Intemational Journal of STEM Education (2015)
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STEM;;;::

NMNavtwc, AEN EINAI:
MaBnuatikd, Emotipn, Mnyavikn kat TexvoAoyia!!!
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Mathematical Sciences:

Mathematics, Statistics, Operations Research , & Theoretical
Computer Science.

H BewpnTtikn €pevva dev yiveTal MAVTA £€XOVTAC KOATA VOUL LA
MPAKTLIKA EQaPUOYNA

“There is a continuum between research in the mathematical sciences, which
may or may not be pursued with an application in mind and the range of
applications to which mathematical science advances contribute”

The Mathematical Sciences
in the 21st Century

Abstractness,

sometimes hurled as a reproach at mathematics
is its chief glory and its surest title to practical
usefulness.

Committea on the Maothemaotical Sciences in 2025

H «a@aipeon», HEPIKEC POPEC KaTaAOYIileTal we

| iy . g Boord on Mathematical Sciences and Their Applications
MHOM®IN OTQa Maen”a'rl’(a,flval OMWG aAUTO MoV
- . . L Division on Engineering and Physical Sciences
TouG divel aiyAn kKat n mio oiyovpn diacgaiion
TNG MPAKTIKAG XPNOIMOTNTAG.

MHATIONAL RESEARCH COUNCIL

Bell,«€. T. Mathematics (1945, p. 19) 5



Nedila- Egapuoync Twv Mabnuatikwy Emotnuwyv (Applied
Mathematics):

«Modern communication, transportation, Science, Chemical reaction

network theory, Engineering, Technology, medicine, manufacturing,
security, and finance all depend on the mathematical sciences»

“To function well in a technologically advanced society, every
educated person should be familiar with multiple aspects of the
mathematical sciences™: The Mathematical Sciences

in the 21st Century

Committee on the Maothematical Scences in 2025
Boord on Maothematical Sciences and Their Applicotions

Division on Enginesring and Physical Sciences

FHATIOMAL RESEARCH COUMCIL



To yeyovoc OTtL ot MoBnNUATIKEC EMIOTAUEC (Mathematics, Statistics,
Operations Research , & Theoretical Computer Science) £LVQLL CX\)EE_CIX_OTI’]_TEC' and €va
OLYKEKPLUIEVO EMLOTNUOVIKO TAaigLo, tou¢ bdivel Tn duvvatdTNTA
TOU VO JMOPOUV va OLELKOADVOLY TN METAQPPAON amd ML
EMIOTAMN OTNV GAAN KL TEALKA T CUVEPVELX TWVY EMLOTNUWY.

Ot MaBnuaTikéC EMOTAMEC MOAPEYOUV TLC €VVOLEC KOl Tn “vAwooa”
(aplOuovc, COUPBOAQ, YPOPAUOTA KOL dLaypAUUOTA), Yyl TNV €KEEOAON
WOeWV otnNv KaBnuepwn Cwn KoaBwC Kot otnv EmotAun, tTn Mnyoavikn,
TNV lATPLKN, TLC EMYXELPAOELG, KAL TLG TEXVEC.




Av KoL ot Mabnuatikéc Emotrinec €xouv  TMOALGPLOUEC
EPAPUOYEC, OLYVA YPNOLUOTIOLOLVTOL XWPIC PNTA emiyvwon
TNG MAPOLOLAC TOUG.

Mo TapAdeLyua, oTNY KoONueEPLY AsLtTovpyia TWV TNAEPWVLKWY
KANOEWV.

Ot MaBnuaTtikeéc Entotiuec eival anopaitnteC o KAOE BAua:
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* Ewoayete aplOpovc oto deKadlKO oLOTNUQ, OL OofoloL
LETATPEMOVTOL O aKoAouvBiec yneiwv oto duvadikod
oLoTNUA.

* AKOAOULOE( N HETATPOTI OE £va NAEKTPOUAYVNTLKO
onua.

* Apo0 evtomoBel €vac dlaBeéoluoc 6EKTNC, TO ORMA
LETOO(OETAL KOl (TEALKA) METATPEMETAL OE AXO TNG
PWVNG Hag.

H aocOppatn texvoAoyia ypnoluomnolel TEXYVIKEC Tov ovoudlovTal "KWOLKEC
dlopBwonc oeaAudTwv"/ “error correcting codes,”, "YPOMULKO KOL LN
VPOUULKO @UATPdpLopa”/”linear and non linear filtering” (OTOYXQOTIKEC
dladikaoiec), "doKLun LTIOBECEWY" KAT TIOL €(vaL X TIOMEVEC OE EPYOAELl
TWV HOONUATIKWY EMOTNHWV.



STE-M vs S.T.E.M

ACUMMETPLA OTN CLVTOMOYPA@ia: ETMIOTNMOVIKEG TEPLOXEC N
SLadikaoiec;

E: Discipline, Design, Context??777?

2€ avTtd TO «BOAO» TOMiO TNC €ppnvelac TNC cuvvtopoypagiac STEM , €va
MPAYUO €(vaLl CAPEC:
Mua «<STEM &pdon» elval n mpoondBela entAvonc evoc MPoBAAUATOC
HEOW TNC SLadlkaoiac TnC povteAomnoinong.

K&tw amno avtAv TNV OTTLKI, EVOEXOUEVWC...
STEM=Scientific Computing

«H xpnon uabnuUaTiKwWy UOVTEAWY yla TNV miAvon evo¢ MPoBARUATOC
(M@ yUATIKOU/UNXAVIKOD/QUalKoD) e TN BonBeta tng TexvoAoylag»io




(Mpw Altya ypévia) M (S+E)

Prb Solving (from S+E/®voikdc 4 Mnyavikdég kéopoc)/Numerical
Analysis------ —->Modeling- Model Eliciting Activities

(Twpa) M(S+E)+T
Understanding Systems/Modeling-(Engineering Design)

Case 1:Real problem

Case 2: Artifact Construction-Robotics/Kataokevr (UE OUYKEKPLUEVOULC
TEPLOPLOUOVC Kol atdyouvcg)-Engineering Design-

° el1



g_ — uncertanty
<% | — sensitivity LN, Mathematical
E — parameter i-u:len[il'ia:ﬂlim_b; Model
© | — statistical analysis —
E Geometry and mesh
- PDEs and analysis
] — e, |Computer Simulation
Vahdation/Vernhication & Post-processing . —
) | Mumerical approximation
. ", " = "
Comparison with experiments| | || 3D visualisation 7
— in vivo, in vitro, literature of results . — Algorithms
- wind tunncl

Quarteroni, A. (2009). Mathematical models in science and engineering. Notices of
the AMS, 56(1), 10-19.
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Katad tTov pnxaviko oxediaopo (Engineering
Design)

N MOVTEAOTIOINON EMITUYXAVETAL HECW
4 Kuplwc «kaTaypapwv» (registers-modeling artifacts)

*Conceptual/evvoloAoyLkn,
*Graphical/ypaegwkn,
‘Mathematical/pa®nuaTikn, Kat
*Working/mpaKTLKNA

AULTEC OL 4 KOTAYPAPEC TIPETEL VA EPaviCovTal UE
capnvela ge onotodnmnote STEM Project, mov
EUMEPLEYEL UNYAVIKO OYEdLaOaUO.

° 13
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Lammi, M. D., & Denson, C. (2013). Pre-service teachers’ modeling as a way of thinking in

engineering design. age, 23, 1. 014



To eaivopevo tou Black boxing

«H emotnuovikn S0VAELA yiveETalL a0paTn, AOYW TNC €mTu)iac TNC.

Otav uta unxavn 60UVAEDEL AMOTEAECUATIKA, EMKEVTOPWVOUAOTE
oTa inputs Kat outputs Kat Oxt OTNV £€0WTEPLKA TNG boun Kal
ovveeToTNTA.

Etol, napaboéa, 600 nmeploocdTEPO EMITLYYAVOLY N EMOTAUN KAl N
TexvoAovyia, téoo mo aditapaveic Kat acapeic yivovtat” (Latour,
1999, p. 304)

Ta TeEyvAMoTa Kol T EpyaAeia, elval EEALPETIKA HEPN

“Artifacts and tools are excellent places to hide the
math” (Straesser, 2000)
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Relevance paradox/To mapado&o TnG cuvaPEeLaC
(Mogens Niss):

*Math is useless to me, but | am useless without math

*Simultaneous: subjective irrelevance and objective relevance of
mathematics

2UYXPOVWC, Ta MaBnuaTika:
*YTIOKELMEVIKA: AveL onuactiog
*AVTLKELMEVIKA: AntapaltnTa!!

Rudolf Straesser

ON THE DISAPPEARANCE OF MATHEMATICS
FROM SOCIETAL PERCEPTION *

Straesser, R. (1999, December). On the disappearance of mathematics from societal
perception
In .Proceedings of 7 th Annual International Conference on Post compulsory Educati.cilg.






PHILADELPHIA: ?f o)
LEA AND BLANCHARD. % &
1849. *

' For bridges and roofs of great span, more complicated framings,
with two or more posts, and termed trusses, are applied. Fig. 38

Fig. 38,

represents a truss with two posts, termed queen-posts, BC and B,C,,
with a collar beam between them BB,. The manner of caleulating
the strains in this framing is exactly similar to that for the simple
couple with king-post. From the load on a queen-post Q, the hori-
zontal thrust on the collar-beam tending to compress it, and acting
on the side walls, if there be no tie, i8s H= } Q eotg. 5, when & is
the inclination of the rafters or éraces /B and /A, B, to the horizon.
As this angle i3 frequently a small one, the thrust is considerable,
and, therefore, care must be taken with the foot fastenings (see
Vol. IL § 17). The scantlings of the braces and collar beams must
be fixed by the rules in VoI.gI. § 206, &e., so that they shall resist
flexure and fracture, when exposed to forces

s and H = % Q cotyg. é.

:Eyina
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GUESS WHATS




Non vitae sed scholae discimus

Annaeus Seneca, Lucius (65 u X). Epistulae morales ad Lucilium, CVI.

190c at. MNepuavia
Non scholae sed vitae discimus

Aev pabaivoupe yia To oYoAelo, aAAd Yo Th CwN.

A€V EYOLUE TNV MOAVTEAELO VA ATIOKTAPE HOVO «XPOLUN» Yvwon.
'vwpllovtac oe BABOC pLa €vvola UMOPOVHE VO KA TAVOr{OOUVE
deKkAdEC eQaPUOYEC TNC.

° 020



BaOuoc Evowpatwong/Iintegrationos oxéon pe to MN.Z: 4 emineda

«cross-disciplinary programs (M ermiotripn dtepevvdTtal eMKAAOOPEVN LALKS pLaG AAANG:
(m.x Albdokovpe MaOnpaTiKG pHEOW TIPORANMATWY PLOLKAG-R/KaAL HECW MNYAVIKWOV KATACTKEVWV)
ENTOZ TOY MPOrPAMMATOZ ZMOYAQN Synchronised

‘multidisciplinary programs ( 2 | neploodtepeg €MOTAUEG GLUUBAAAOLY OTN HEAETN €vOG MPOBAANATOC, dAA& Satnpolv TNV
TOLTOTNTA TOLG)

( m.x BIONTIZEA )

ENTOZ TOY NPOrPAMMATOZ ZNOYAQN . Thematic

*interdisciplinary programs (2 rj neplooétepeg emotTUEG GLUUBAAAOLY
0T MEAETN €vOC MPOBAANATOC, AAA& Sev Blatneolv TNV TavTéTNTA TOULG)
2TO NEPIOGQPIO TOY MPOrPAMMATOZ ZMNOYAQN. Project Based

*transdisciplinary programme (e€a@dvion €MUEPOVLG EMOTNHWY YL TNV
en(Avon €vé¢ onuaVTIKOD MPOBAAMATOC. Z€ eNinedo ouddag epevLVNTWVY) Svnchronised

Thematic

Project based

Rennie, L., Venville, G., & Wallace, ). (2018). Making STEM
Curriculum Useful, Relevant, and Motivating for Students. In STEM
Edtication in the Junior Secondary (pp. 91-109). Springer. 21



Kol oTLC L0 HOPPEC

AnoapalTtnTeC Kal oL 3 dLaOTACELC:
(Elval gnuavTtikd va avadelkvoovTal og onolodNmoTe £psuvnTKS project)

2NUavTIKEG I6€ec/Disciplinary core ideas

*Crosscutting concepts/Atatéuvovoec €vvolec (7 concepts)
[Interdisciplinary ideas

*Scientific/Mathematics/ Engineering Practices MEO©OAOAOIIA

. NEXT EEHEMTIU“ Crosscutting

CIENCE Concepts Core Ideas
v

Practices
STANDARDS
For States, By States
Crosscutting concepts have value because they provide
students with connections and intellectual tools that are
related across the differing areas of disciplinary content
and can enrich their application of practices and
thgir understanding of core ideas. — Framework p. 233
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NMAPAAEIFMATA AINO THN EPEYNA MAz2

Koleza, E., & Pappas, J. (2008). The effect of motion analysis activities in a video-based
laboratory in students’ understanding of position, velocity and frames of reference.
International Journal of Mathematical Education in Science and Technology, 39(6), 701-723.

2016
MetanTtuXlako Mpoypappa

Alemmotnuovikn NMpoo€yyton tn¢ Emotnuncg, tng TexvoAoyiacg, tn¢ Mnxavikng
Kat Twv Mabnuatikwv - STEM otnv Eknaibevon

"Epsuva

1)Evowpdtwon tnG Ekmaidbsvong STEM ota Mpoypdppata Znovdwv-Thematic
BlokaOolpa -Zxedialovtac pia O61baktTikl mapéupaon (F.ZépaAAnc & E.
KoAéCa)

2) ‘Ep@aon otn 2xéon MaOnupatikwv kat Mnyavikic¢-Synchronised
(2¢)MavTtoypagoc (KoAéCa,Ziwmn),
(2e)MapapBoroypagoc (KoAéCa, NTOvTOoC, ANHOULAAG)

3) Designing Bridges : Preparing postgraduate students for STEM Project-
Based learning Eugenia Koleza, Kostas Asimakopoulos, Panagiotis
Dimoulas 023



HOW TO DRAW A STRAIGHT LINE;

A

LECTURE ON LINKAGES.

BY

A, B. KEMPE, BA,

OF TIIE INNER TEMPLE, ESQ.:
MEMBER OF THE COUNCIL OF THE LONDON MATHEMATICAL SOCIETY ;
AND LATE SCHOLAR OF TRINITY COLLEGE, CAMBRIDGE,

WITH NUMEROUS ILLUSTRATIONS.

Fomdon
MACMILLAN AND CO,
1877.

JOHN BRYANT and
CHRIS SANGWIN

Where Engineering

and Mathematics Meet

2008
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KINEMATIC SYNTHESIS

OF LINKAGES

RICHARD S. HARTENBERG

Member of ASME, VDI, LMECH.E.

JACQUES DENAVIT
Member of ASME, VDI

Department of Mechanical Engineering
and Astronauiical Sciences
Northwestern University

#IGURE 3-4  Four-bar chains to illustrate the Grashof condition. (I) I + s <p + ¢
the “Grashof four-bar” in which the shortest link rotates completely with respect to
its neighbors. (II) | + s > p + ¢, only double-rocker mechanisms possible. (111}
! 4+ s = p + q, pathological case of change points. (IV) I 4 s = p + g, case 1I]

in narallalaeram form
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NapaBoAoypdgoc: KoAéCa, NTtovtoc, ACnNUAaKOTIOLAOC,
ANUOULAGC

MeAéTn TNG évvolac tTnG MapaoARC amo TN OKOTLA TNG
®LOIKAG KAl TWV MaONUATIKWY, HETW HNXAVIKKWV

238



SCIENCE - TECHNOLOGY  To mnmbrummed povrtho STEM bin u xipio ovéyo vo
EpTIVELCE TO Masied £ Tous vious kol va tous, Sdow o
tpeifopara taba Gom va pdflow Poowls apyle ong

womes, Emompec, my Teyvakoyia, Ty Emompn v
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AdLaupLoBNTNTOC 0 POAOC TNC TeEXVOAOYLAC
Ot oOyyxpovol padntec/poltnTec: «digital natives».

Ol LMTOAOYLOTEC LTTIAPYXAV TIPLY YEVVNBOLV!
L avtolC (Eguchi 2014 ) “ B.C.” onuaivel” before computer” !

Avau@LoBATNTA N POMMOTLKN TPOCPEPEL EAKLOTIKA TEPLBAAAOVTA
SlEPELYNTIKAC MABNONC YOPW OQro E&evOLAPEPOVTA KABNUEPLVA
MPOBANUATO.

2NUOTOOO0TEL TNV «EMOUEVN UEPO» TNC Tt PdOOLOKNC dLdaoKaALC.

EvtolTolcg, o€ eninedo pabnonc/euBabuvonc £vvoLwy N CLVELCQOPA
TNC 6ev elval APKETA TEKUNPLWUEVN.

o @30



1. Motec €vvolec eEeTdlovTal KAl TIWC DLEPELVWVTOL;
2. Molec BeELOTNTEC AvaUEVETOL VO avartTuYB0o0v;

3. NMWwc ouvdEeTAL N EKTIALOEVTLKI POUTOTLKN UE TO
OXOALKO TIPOYPO MO OTIOLOWV;

4. Tu etdbouvC pouMOT YPNOLUOTIOLOOVTOL,;

5. Tt NALKLOKEG OMADEC / EKTIALOELTIKA TITIED A
dlepevvwvTal; Kol

6. MWC a&loAoyeltal N EKMALOEVTLKY) POUTIOTLK;

Systematic Review Process

Benitti, F. B. V., & Spoladr, N. (2017). How have robots supported stem
teaching?. In Robotics in STEM Education (pp. 103-129). Springer,
Cham.
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Science

Technology

Hypothesis formulation (#13)

Robotics (#1,2, 3,4, 8, 10, 13, 14, 15, 16, 18, 21,24, 27, 31,

Astronomy (#42)

36, 38, 39, 44, 45, 46, 50, 53, 58, 60)

~ Terraforming (#30) Art platforms (#54)
— Space exploration (#30) Computer aided engineering (#48)
— Satellite control (#38) Computer science (#7)
Body resistance (#57) ~ Cyber security (#18)
Buoyancy (#34, 35) — Input-output (#26)
Ecology — Interfacing with sensors (#26)
— Recycling (#29, 49) Energy monitoring (#9)
— Resource reuse (#49) Excel and matlab (#48)

— Natural environment (#1,
in

Gear (#10, M, 35, 37, 40)

— Biodiversity (#31)

Mavigation (#44)

~ Marine pollution (#41)

Programming (#2, 3, 6. 13, 16, 17, 18,23, 24, 25, 30, 32, 33,
349

Electrical conductivity (#357)

35, 36, 37, 38, 39, 40, 44, 45, 46, 47, 52, 55,58, 59, 60)

Inguiry (#40)

~ Visual programming (#29, 51, 53)

Investigation (#28)

— Control flow (#53, 54)

Marine science (#1, 31)

~ Programming logic (#12, 54)

Materials science (#48)

— Java programming (#12)

MNewton's law of cooling
(#57)

— Programming action sequencing (#54)

Engineering Mathematics Others

Advanced manufactring (#48) | Algebra (#4, 20) “Me and My Commumity™
(#54)

Caudal fin building (#1, 31) Fractions (#40) Theater and Poetry (#21)

Computer engineering (#48) Functions (#10) Arts (#25)

Design (#4, 18, 30, 37, 38, 44, | Geometric progress Music (#12)

55) (#12)

Photonics and lasers (#48)

— Smart phone programming (#56)

Physics concepts (#43)

~ Algorithmic thinking (#32)

Thermal science (#48&)

— General programming (#32)

Electrical engineering (#48)

Geometry (#6, 10, 37)

Boat structure and navigation

(#8)

Sensors (#4, 10, 13, 18, 30, 40, 44, 46, 53, 54, 58, 60)

Telemetry (#38)

Sturdy building (#54)

Electromagnets (#59) Math education (#5)

Electronics (#3, 16, 18) Ratios (#40)

Engineering design (#21, 40) Reasoning (#49)

Engineering design process Sequencing (#29)

(#34)

Fluid power system (#19) System of equations
(#10)

Geotechnics (#52) Math education (#5)

Hydraulics (#19)

Industial robotic principles

(#39)

Manufacturing (43, 4)

Mecamonics (#31)

Mechanics (#4, 24, 30, 37, 58)

Mechanics of materials (#48)

Mobile robotics (#56)

Pneumatics (#19)

Solar energy use (#35)

Some basic engineering (#39)

32

Robot modeling (#47)




Algebra

“The five challenges during the week are based on use of various sensors and sensor
responses. All successful challenges require programs based on fundamental logic
operations. In addition to these Boolean algebra based thought processes,
most of the programming activities require the students to use basic math and related
science principles”.

« Number lines and linear equations are common topics which have been enhanced by
the Linkbots and Mobot”.

RS RoboSm [E=r=
Hie Help
Matform
(8 wirtual Robots () Hardware Rabots
Units
{® Us Customary O Metric

Tndividual Robot Configuration
Linkbot

Add Rabot |

mobar 1 Lnkbort |w | xpnds[on |5 vindi[ro 5] angie degl:[00 5] wheels(ind: 175 | % | Remove =

Preconfigured Robet Configurations Grid Configuration
E ﬁr:::;.ﬂh Min 3¢ (in): |48 [£] mose ¢ g |+m B
ik Min ¥ (in): [-48 ] maac¥ (i) [aa Bl
S ::::::Im Distance Between Hashmarks (in): [FE
[0 stand.ch Distance Between Tics (in); e

Resat to Default Values

Tracking

[] Enable Rabat Fostion Tracking
8 35

Figure 4: The RoboSim GUIL



Nugent, G., Barker, B., Grandgenett, N., & Welch, G. (2016). Robotics
camps, clubs, and competitions: Results from a US robotics project.
Robotics and Autonomous Systems, 75, 686-691.

“..an _increase in the knowledge of engineering, as well as in career
interest..... but not in science, technology, or mathematics.”

“The higher scores for engineering and programming may reflect the
lack of an engineering course in middle school and the unique technology
skills required to program a LEGO robot. With no previous exposure
to this specific content, it is not surprising that youth showed
significant gains in knowledge in these two areas. Mathematics

knowledge, on the other hand, did not show increases from
participation in robotics clubs and competitions and limited
increases in the camps.”

® ®34



STEM 6paoccic:

*Ta oOyYpova nayvidia mov evtunwaoldlouy,

7/

N

*H xprion tn¢ TexvoAoylac ywa tnv ¢uBdBuvon oTLC
£VVOLEC TWVY MaBnuaTikwy EMoTNUWY Kol TWY
Epapoywv TOuC;

® 35
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